
FUNDAMENTAL PERFORMANCE LIMITS OF TIME 
DIVISION SQUID MULTIPLEXERS 

 
 

Kent Irwin1, Damian Audley2, James Beall1, Dominic Benford3, Joern Beyer4, Steve 
Deiker1, Piet DeKorte5, William Duncan2, Gene Hilton1, Wayne Holland2, Michael 
MacIntosh2, S. Harvey Moseley3, Sae Woo Nam1, Carl Reintsema1, Rick Shafer3, 

Johannes Staguhn3, Leila Vale1 

 
1) National Institute of Standards and Technology, MS 814.03, 325 Broadway,  

Boulder, CO 80305-3328 
2) UK Astronomy Technology Centre, Royal Observatory, Edinburgh,  Blackford Hill, 

Edinburgh, EH9 3HJ 
3) NASA Goddard Space Flight Center, Code 685, Greenbelt, MD 20771 

4) Physikalisch Technische Bundesanstalt, Abbestraße 2-12, 10587 Berlin, Germany 
5) Space Research Organization Netherlands, Sobonnelaan 2, 3584 CA Utrecht 

 
 
 
 

ABSTRACT 
 

SQUID multiplexers make it possible to build arrays of thousands of low-temperature bolometers based on 
superconducting transition-edge sensors (TES) with a manageable number of readout channels. We are 
developing time-division SQUID multiplexers. Our first-generation, 8-channel SQUID multiplexer has 
been used in FIBRE, a one-dimensional TES array for submillimeter astronomy. Our second-generation 32-
pixel multiplexer, based on an improved architecture, is now being developed for submillimeter 
instruments including SAFIRE, which will fly on SOFIA, and SCUBA-2, a submillimeter camera with 
more than 12,800 pixel to be deployed on the JCMT. In spite of the scale of these instruments, we are still 
far from the fundamental performance limits of time-division SQUID multiplexers. We discuss the 
fundamental performance limits of time-division SQUID multiplexers, describe the limitations of current 
implementations, and discuss the development necessary to approach the fundamental limits. 
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